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了 8 个微卫星位点。同时利用生物信息学手段，从 GenBank 中已公布的白氏文昌
鱼序列中筛选了 6 个微卫星位点。接下来，我们利用两个物种各 15 个个体对这些
位点进行多态性评价。结果中每个位点扩增出的等位基因从 7 个到 15 个不等，单
位点的观测杂合度为 0.200-0.950，而期望杂合度为 0.820-0.933。任意两对位点之




鱼主要分布区的两个物种共 70 个个体。同时使用 mtDNA 控制区序列和筛选得到
的微卫星标记对其遗传多样性进行评价。所有被检测的种群都具有较高的遗传多
样性。尽管在邻接树和 小跨度网络中都没有观察到显著遗传结构，但基于微卫























Molecular systematics and genetic diversity of two lancelets 
in China seas 
Abstract 
As a close invertebrate relative of the vertebrates, cephalochordates (lancelets) 
occupy a key position in animal evolution, and they are regarded as the best available 
species for the study of the last common ancestor of all vertebrates. However, 
molecular studies on lancelets are mainly focused on evolution of genes/gene families, 
and are far from thorough on its origin, phylogeny and genetic diversity. 
In present study, we sequenced the complete mitochondrial DNA of 
Branchiostoma japonicum, and then combined with B. belcheri mtDNA previously 
sequenced by our lab and carried out a comparison with reported data from Japan and 
other sea areas of China. Our result further confirmed the existence of 2 lancelet 
species in Xiamen waters. According to the above result, we next developed a 
diagnostic method for distinguishing the 2 species, in which B. japonicum and B. 
belcheri would generate a 222 bp and a 296 bp legible band respectively via a simple 
PCR. Importantly, this method is reproducible under a broad spectrum of PCR 
condition variation, thus, easy applied in the species identification. 
Further, comparison of the mitochondrial DNAs from lancelets and vertebrates 
revealed that two conserved sequence blocks (CSB) in a major non-coding region of 
lancelets resembled those in the replication control region of vertebrates indicating the 
existence of a potentially homologous control region with comparable functions in 
cephalochordates and vertebrates. Moreover, we found that the tRNAC genes of 
lancelets lost their DHU arms, but still possesed a conserved inverted non-contiguous 
repeat and hairpin structure suggesting a potential functional substitution of the origin 
of light-strand replication in cephalochordates. Moreover, a phylogenetic analysis of 
concatenated sequences of 13 mitochondrial protein-coding genes indicated that the 
differentiation between the West and East Atlantic populations occurred before the 
diversification of populations from the Pacific and the East Atlantic. These results are 
















Traditional knowledge indicated that cephalochordates were the closest relatives to 
vertebrates among all extant organisms. However, this opinion was challenged by 
several recent phylogenetic studies using hundreds of nuclear genes. The researchers 
opined that urochordates, but not cephalochordates, should be the closet living relatives 
to vertebrates. In the present study, using hundreds of mtDNA sequence data, we 
revalued the deuterostome phylogeny in terms of whole mitochondrial genomes 
(mitogenomes). Our results affirmatively demonstrated that each of extant 
deuterostome phyla and Chordata subphyla was monophyletic, but present several 
alternative phylogenetic trees corresponding to the sequences selectively adopted in the 
analysis. Although no legible phylogenetic relationships had been obtained here, those 
trees hinted that the ancient common ancestor diversified rapidly soon after their 
appearance in the early Cambrian and generated all major deuterostome lineages 
during this historical period, which consisted with “Cambrian explosion” revealed by 
paleontologists. It was 530 million year’s evolving that obscured the phylogenetic 
relationship of extant deuterostomes. Thus, we concluded that an integrative analysis 
approach rather than simply using more DNA sequences should be adopted to address 
the long distant evolutionary relationship. 
As a widely distributed species with limited dispersal potential, lancelet may 
produce genetic diversity between geographic populations due to fragmented habitat 
and unfavored currents. However, studies on lancelet population genetics have been 
limited mainly by lack of appropriate genetic markers. Among available molecular 
markers, microsatellite has widely been adopted in genetic structure analyses and 
interpopulation diversity studies of marine organisms for its unique advantages. 
In present studies, we built a microsatellite enriched library of B. japonicum for the 
first time, and selected 8 microsatellite loci from it. Meanwhile, in a bioinformatics 
method we screened another 6 loci for B. belcheri from published sequences in 
Genbank, and then accessed their polymorphism with 15 individuals for each species. 
The result showed the number of alleles ranged from 7 to 15. The values of HE and HO 
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